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(57) ABSTRACT

A refrigerator having an inner case that constitutes a storage
compartment, an outer case that is coupled to an outer side
of the inner case and constitutes an exterior, and a connector
that connects a flexible flat cable (FFC) and wires. The
connector includes a first housing having an accommodation
space in which the FFC is inserted, a plurality of second
housings in which a wire insertion hole into which the wires
are inserted, is formed and which are coupled to the first
housing, and connection members provided in the first
housing and the plurality of second housings so as to
electrically connect the FFC and the wires. The connector is
installed at the inner case in such a way that the first housing
faces the outer case and the second housings face the storage
compartment.
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CONNECTOR AND REFRIGERATOR
INCLUDING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of Korean Patent
Application No. 10-2014-0001247, filed on Jan. 6, 2014 in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND

1. Field

Embodiments of the present disclosure relate to a con-
nector and a refrigerator including the same, and more
particularly, to a connector having an improved structure in
which energy can be reduced and a plurality of wires
connected to an electronic component can be arranged, and
a refrigerator including the connector.

2. Description of the Related Art

In general, a refrigerator is an apparatus that keeps food
fresh by including a body that constitutes an exterior, a
storage compartment provided in the body so that a front
side of the storage compartment is opened, and a cold air
supplying unit for supplying cold air to the storage com-
partment.

The open front side of the storage compartment of the
refrigerator is closed by a door so that temperature of the
storage compartment can be kept at normal times.

The body includes an inner case that constitutes the
storage compartment and an outer case that constitutes the
exterior. An insulating material is foamed between the inner
case and the outer case so as to prevent outflow of cold air
of the storage compartment.

A wire harness that is an assembly of wires connected to
a printed circuit board (PCB) before the insulating material
is foamed, is inserted into a space in which the insulating
material between the inner case and the outer case is foamed.

A connector is used to supply electricity to the refrigera-
tor, i.e., to electrically connect the wire harness to various
electronic components provided at the refrigerator.

A board-to-wire type connector that is mainly used
includes a header mounted on the PCB and a housing to
which a cable is coupled. A process of coupling the cable to
the housing is mainly performed manually. Since the con-
nector is configured with a plurality of components and is
assembled manually, cost of the connector itself is very high,
and price competitiveness is low.

SUMMARY

Therefore, it is an aspect of the present disclosure to
provide a connector having an improved structure in which
an insulating material is uniformly foamed between an inner
case and an outer case so that energy efficiency can be
improved, and a refrigerator including the connector.

It is another aspect of the present disclosure to provide a
connector having a structure in which the volume of a wire
harness inserted between an inner case and an outer case is
reduced so that an accommodation capability of a storage
compartment is improved, and a refrigerator including the
connector.

Additional aspects of the disclosure will be set forth in
part in the description which follows and, in part, will be
obvious from the description, or may be learned by practice
of the disclosure.
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In accordance with one aspect of the present disclosure, a
refrigerator includes: an inner case that constitutes a storage
compartment; an outer case that is coupled to an outer side
of the inner case and constitutes an exterior; and a connector
that connects a flexible flat cable (FFC) and wires, wherein
the connector includes: a first housing in which an accom-
modation space in which the FFC is inserted, is formed; a
plurality of second housings in which a wire insertion hole
into which the wires are inserted, is formed and which are
coupled to the first housing; and connection members pro-
vided in the first housing and the plurality of second hous-
ings so as to electrically connect the FFC and the wires, and
wherein the connector is installed at the inner case in such
a way that the first housing faces the outer case and the
second housings face the storage compartment.

A foaming space in which an insulating material is filled,
may be provided between the outer case and the inner case,
and the FFC may closely contact an outer surface of the
inner case so that the insulating material can be uniformly
filled in the foaming space.

The first housing may include: a body that constitutes an
exterior of the first housing; a base that extends from the
body in a first direction and has a plurality of slits formed
therein; and a cover that constitutes the accommodation
space together with the base and is rotatably coupled to the
body.

Each of the connection members may include a first
terminal provided in the body, and a cable connecting
portion may be formed at one end of the first terminal, may
be coupled to the plurality of slits, and may be electrically
connected to the FFC in the accommodation space.

A cover holder may be formed at one end of the first
terminal so as to be spaced apart from the cable connecting
portion by a predetermined gap, and insertion holes may be
formed in the cover in a length direction of the cover so as
to correspond to the cover holder.

If the cover is rotated so that the FFC is inserted into the
accommodation space, the cover holder may be coupled to
the insertion holes and may face the cable connecting
portion.

A housing fastening hole that is opened in a second
direction may be formed in the body, and each of the second
housings may include a casing that is coupled to the housing
fastening hole and has the wire insertion hole provided in the
casing.

The other end of the first terminal may extend from one
end of the first terminal in the second direction so that the
first terminal can be accommodated in the housing fastening
hole.

Each of the connection members may further include a
second terminal accommodated in the wire insertion hole,
and the second terminal in the wire insertion hole may be
electrically connected to the other end of the first terminal
that passes through the casing.

The second terminal may include: a wire fastening portion
that is accommodated in the wire insertion hole so as to be
in the second direction and electrically connected to the
wires coupled to the wire insertion hole; and a terminal
coupling portion that extends from the wire fastening por-
tion in the first direction so that the other end of the first
terminal can be coupled to the terminal coupling portion,
and a plurality of fixing pieces may be provided at the
terminal coupling portion and may face an inner side of the
terminal coupling portion so as to closely contact an outer
circumferential surface of the other end of the first terminal.

The connector may further include a binder that is
coupled to the second housings in the first direction, and the
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binder may include: an insertion portion that is coupled to
the wire insertion hole; and a support portion that is spaced
apart from the insertion portion by a predetermined gap in a
vertical direction and supports an outer circumferential
surface of each of the second housings if the insertion
portion is coupled to the wire insertion hole.

The insertion portion in the wire insertion hole may
support the wire fastening portion.

A hanging jaw that protrudes toward an outer side of the
body may be formed on an outer circumferential surface of
the body corresponding to the housing fastening hole, and
each of the second housings may further include a holder
unit that is coupled to the hanging jaw so as to reinforce a
coupling force of the casing with respect to the housing
fastening hole.

The holder unit may be coupled to the casing, and a
protrusion portion may be formed at one end of the holder
unit in the first direction and may be fastened to the hanging
jaw.

In accordance with another aspect of the present disclo-
sure, a connector includes: a first housing in which an
accommodation space in which a flexible flat cable (FFC) is
inserted, is formed; a plurality of second housings in which
a wire insertion hole in which wires are inserted, is formed
and which are coupled to the first housing; connection
members provided in the first housing and the plurality of
second housings so as to electrically connect the FFC and
the wires; and a binder that is coupled to the wire insertion
hole formed in each of the plurality of second housings so
as to prevent the plurality of second housings coupled to
each other from being separated from each other.

The plurality of second housings may be laterally coupled
to each other, and a protrusion rib may be formed at a side
of one of the plurality of second housings and may protrude
toward an outer side of one of the plurality of second
housings, and a rib accommodation portion may be formed
at a side of the other one of the plurality of second housings
s0 as to be coupled to the protrusion rib and to be recessed
into an inner side of the other one of the plurality of second
housings.

Each of the connection members may include: a first
terminal provided in the body that constitutes an exterior of
the first housing; and a second terminal that is provided in
a casing that constitutes an exterior of the second housings
and electrically connected to the first terminal, and the first
terminal and the second terminal may be formed of a
material through which a current flows.

The first terminal may include: a cable connecting portion
that protrudes in a first direction and is electrically con-
nected to the FFC in the accommodation space; and a
terminal connecting portion that extends from the cable
connecting portion so as to be in a second direction that is
opposite to the first direction.

The second terminal may include: a wire fastening portion
that is accommodated in the wire insertion hole and elec-
trically connected to the wires coupled to the wire insertion
hole; and a terminal coupling portion that extends from the
wire fastening portion so as to be electrically connected to
the terminal connecting portion that passes through the
second housings in the wire insertion hole.

In accordance with still another aspect of the present
disclosure, A connector comprising: a first housing compris-
ing an accommodation space to insert a flexible flat cable
(FFC); a plurality of second housings comprising wire
insertion holes and to couple to the first housing; and a
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binder coupled to the wire insertion holes to prevent the
plurality of second housings from being separated from each
other.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects of the disclosure will become
apparent and more readily appreciated from the following
description of the embodiments, taken in conjunction with
the accompanying drawings of which:

FIG. 1 is a perspective view illustrating an exterior of a
refrigerator in accordance with an embodiment of the pres-
ent disclosure;

FIG. 2 is a cross-sectional view illustrating a partial
configuration of the refrigerator illustrated in FIG. 1;

FIG. 3 is an enlarged perspective view illustrating a state
in which a connector is installed at the refrigerator of FIG.
1

FIG. 4 is a perspective view illustrating the connector
installed at the refrigerator of FIG. 1;

FIG. 5 is an exploded perspective view illustrating the
connector of FIG. 4;

FIG. 6 is a perspective view illustrating a first housing that
constitutes the connector of FIG. 4;

FIG. 7 is a perspective view illustrating a state in which
a cover of the first housing of FIG. 6 is opened;

FIG. 8 is a perspective view illustrating the first housing
of FIG. 6 from another side;

FIG. 9 is a perspective view illustrating a first terminal
that constitutes the connector of FIG. 4;

FIG. 10 is a perspective view illustrating a plurality of
second housings that constitute the connector of FIG. 4;

FIG. 11 is a perspective view illustrating the plurality of
second housings of FIG. 10 from another side;

FIG. 12 is a perspective view illustrating a second termi-
nal that constitutes the connector of FIG. 4;

FIG. 13 is a cross-sectional view illustrating a configu-
ration of the connector of FIG. 4;

FIG. 14 is a perspective view illustrating a binder that
constitutes the connector of FIG. 4;

FIG. 15 is a perspective view illustrating a state in which
the binder of FIG. 14 is coupled to the second housings; and

FIG. 16 is a perspective view illustrating an operation of
assembling the connector installed at the refrigerator of FIG.
1, in accordance with an embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

Reference will now be made in detail to the embodiments
of the present disclosure, examples of which are illustrated
in the accompanying drawings, wherein like reference
numerals refer to like elements throughout. The terms used
herein, such as a “front end,” a “rear end,” an “upper
portion,” a “lower portion,” a “top end,” and a “bottom end,”
are defined based on the drawings, and the shape and
position of each element are not limited by the terms. A wire
harness is a bundle of wires.

FIG. 1 is a perspective view illustrating an exterior of a
refrigerator in accordance with an embodiment of the pres-
ent disclosure, and FIG. 2 is a cross-sectional view illus-
trating a partial configuration of the refrigerator illustrated in
FIG. 1, and FIG. 3 is an enlarged perspective view illus-
trating a state in which a connector is installed at the
refrigerator of FIG. 1.

As illustrated in FIGS. 1 through 3, a refrigerator 1
includes a body 10 that constitutes an exterior, a storage
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compartment 20 provided in the body 10 so that a front side
of the storage compartment 20 is opened, a door 30 that
opens/closes the storage compartment 20, and a hinge mod-
ule 40 including an upper hinge 41 and a lower hinge 43 that
cause the door 30 to be rotatably coupled to the body 10.

The body 10 includes an inner case 11 that constitutes the
storage compartment 20, an outer case 13 that constitutes the
exterior, and a cold air supplying unit that supplies cold air
to the storage compartment 20.

The cold air supplying unit may include a compressor C,
a condenser (not shown), an expansion valve (not shown),
an evaporator 26, and a blower fan 27. An insulating
material 15 is foamed between the inner case 11 and the
outer case 13 of the body 10 so as to prevent outflow of cold
air of the storage compartment 20.

A machine compartment 23 in which the compressor C
for compressing a refrigerant and the condenser for con-
densing the compressed refrigerant are installed, is provided
at a lower side of the rear of the body 10.

The storage compartment 20 is partitioned off into a right
refrigerator compartment 21 disposed at the right side of the
body 10 and a left freezer compartment 22 disposed at the
left side of the body 10 by a barrier wall 17.

The refrigerator compartment 21 and the freezer compart-
ment 22 are opened/closed by a refrigerator compartment
door 31 and a freezer compartment door 33, respectively,
which are rotatably coupled to the body 10. A plurality of
door guards 35 are provided at rear sides of the refrigerator
compartment door 31 and the freezer compartment door 33
so as to accommodate food.

A plurality of shelves 24 may be provided in the storage
compartment 20 and may partition off the storage compart-
ment 20 into a plurality of portions. An article, such as food,
is stacked on the plurality of shelves 24.

Also, a plurality of storage boxes 25 are provided in the
storage compartment 20 to be inserted into or taken out from
the storage compartment 20 in a sliding manner.

A foaming space S is provided between the inner case 11
that constitutes the storage compartment 20 and the outer
case 13 that is coupled to an outer surface of the inner case
11 and constitutes the exterior, and the insulating material 15
is filled in the foaming space S.

A connector 100 that electrically connects a flexible flat
cable (FFC) 200 connected to a printed circuit board (PCB)
(not shown) provided at a rear side of the body 10 to a wire
harness 210 that is an assembly of wires 300 connected to an
electronic component, such as a sensor or a switch, is
inserted in the foaming space S before the insulating mate-
rial 15 is filled in the foaming space S.

The connector 100 may be placed between the outer case
13 and the inner case 11 and may be installed at the inner
case 11, in detail.

Also, the connector 100 may be installed at the inner case
11 in such a way that a first housing (see 110 of FIG. 4) faces
the outer case 13 and a plurality of second housings (see 120
of FIG. 4) face the storage compartment 20.

The connector 100 may be installed at the inner case 11
s0 as to pass through the inner case 11. In detail, a connector
coupling portion (not shown) to which the connector 100
can be coupled, may be formed at the inner case 11. The
connector 100 may be coupled to the connector coupling
portion (not shown) in such a way that the first housing (see
110 of FIG. 4) faces the outer case 13 and the second
housings (see 120 of FIG. 4) face the storage compartment
20.

After the connector 100 is inserted into the foaming space
S, the insulating material 15 is filled in the foaming space S.
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In detail, the connector 100 may be coupled to the connector
coupling portion (not shown) formed at the inner case 11,
and the insulating material 15 is filled in the foaming space
S after the FFC 200 is coupled to the first housing (see 110
of FIG. 4) and closely contacts and is fixed to the outer
surface of the inner case 11.

In order to reinforce an insulating property of the insu-
lating material 15, a vacuum insulation panel (VIP)(not
shown) may be filled in the foaming space S together with
the insulating material 15.

As described above, the FFC 200 may closely contact or
may be fixed to the outer surface of the inner case 11 so that
the insulating material 15 can be uniformly filled in the
foaming space S.

When the connector 100 connects the FFC 200 and the
wires 300, one of the FFC 200 and the wires 300 may pass
through the hinge module 40 and may be connected to the
connector 100.

FIG. 4 is a perspective view illustrating the connector
installed at the refrigerator of FIG. 1, and FIG. 5 is an
exploded perspective view illustrating the connector of FIG.
4, and FIG. 6 is a perspective view illustrating a first housing
that constitutes the connector of FIG. 4, and FIG. 7 is a
perspective view illustrating a state in which a cover of the
first housing of FIG. 6 is opened, and FIG. 8 is a perspective
view illustrating the first housing of FIG. 6 from another
side, and FIG. 9 is a perspective view illustrating a first
terminal that constitutes the connector of FIG. 4, and FIG.
10 is a perspective view illustrating a second housing that
constitutes the connector of FIG. 4, and FIG. 11 is a
perspective view illustrating the second housing of FIG. 10
from another side, and FIG. 12 is a perspective view
illustrating a second terminal that constitutes the connector
of FIG. 4, and FIG. 13 is a cross-sectional view illustrating
a configuration of the connector of FIG. 4. Unexplained
reference numerals refer to FIGS. 1 through 3.

As illustrated in FIGS. 4 through 13, the connector 100
may include a first housing 110, at least one of a plurality of
second housings 120, and connection members 140 and 150.

The first housing 110 may include a body 111, a base 112,
and a cover 114.

The body 111 constitutes an exterior of the first housing
110, and the base 112 and the cover 114 constitute an
accommodation space 117 in which the FFC 200 is inserted.
The base 112 extends from the body 111 in a first direction
A, and the cover 114 is rotatably coupled to the body 111 so
as to face the base 112. In detail, a rotation shaft 115 may be
formed on the cover 114 in a length direction of the cover
114. The rotation shaft 115 may be coupled to a shaft
coupling hole 116 formed in an inner wall of the accom-
modation space 117 so as to be recessed toward an outer side
of the accommodation space 117, and the cover 114 may be
rotated around the rotation shaft 115. The accommodation
space 117 may be opened/closed as the cover 114 is rotated
around the rotation shaft 115.

A plurality of'slits 113 may be formed in the base 112. Part
of'the first terminal 140 accommodated in the body 111 may
be exposed to an inner side of the accommodation space 117
through the plurality of slits 113 so as to be electrically
connected to the FFC 200 inserted into the accommodation
space 117.

A housing fastening hole 118 may be formed in the body
111 and may be opened in a second direction B. A hanging
jaw 119 that protrudes toward an outer side of the body 111
may be formed on an outer circumferential surface of the
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body 111 corresponding to the housing fastening hole 118.
The hanging jaw 119 may be formed in a length direction of
the body 111.

An inner case coupling portion (not shown) may be
formed at the first housing 110. The inner case coupling
portion (not shown) may be coupled to the body 111 and
may partition the first housing 110 into a portion in which
the hanging jaw 119 is formed, and a portion in which the
accommodation space 117 is formed.

The connector 100 may be fixed to the inner case 11 by
the inner case coupling portion (not shown).

One surface of the inner case coupling portion (not
shown) may be fixed to an inner surface of the inner case 11.

Alternatively, one surface of the inner case coupling
portion (not shown) may be fixed to the outer surface of the
inner case 11.

Alternatively, the inner case coupling portion (not shown)
may be coupled to the connector coupling portion (not
shown) formed at the inner case 11.

At least one of the plurality of second housings 120 may
include a casing 121 and a holder unit 127. The casing 121
and the holder unit 127 may be placed in a vertical direction.
The holder unit 127 may be placed at an upper portion of the
casing 121 so as to correspond to the hanging jaw 119 of the
body 111. However, embodiments of the present disclosure
are not limited thereto.

The casing 121 that constitutes an exterior of the plurality
of second housings 120 is coupled to the housing fastening
hole 118 formed in the first housing 110, and a wire insertion
hole 122 is provided in the casing 121. In detail, the casing
121 may be coupled to the housing fastening hole 118 in the
first direction A.

The plurality of second housings 120 in which they are
coupled to each other, may be coupled to the first housing
110. In detail, the plurality of second housings 120 may
include a protrusion rib 123 and rib accommodation portions
124 so that the plurality of second housings 120 can be
laterally coupled to each other. For convenience of expla-
nation, it is assumed that the plurality of second housings
120 include a first unit 125 having four wire insertion holes
122 and a second unit 126 having two wire insertion holes
122. As one example, the protrusion rib 123 may be formed
at a side of the first unit 125 so as to protrude toward an outer
side of the first unit 125, and the rib accommodation portion
124 may be formed at a side of the second unit 126 so as to
be coupled to the protrusion rib 123 of the first unit 125 and
to be recessed into an inner side of the second unit 126. The
protrusion rib 123 and the rib accommodation 124 formed at
the first unit 125 and the second unit 126 may be coupled to
each other in a sliding manner. In another example, the first
unit 125 and the second unit 126 may accommodate a
plurality of protrusion ribs and rib accommodation portions.
For example, the first unit 125 may include the protrusion rib
123 vertically spaced from the rib accommodation portion
124. The second unit 126 may include another protrusion rib
123 vertically spaced from another rib accommodation
portion 124 so as to be respectively coupled to the protrusion
rib 123 and the rib accommodation portion 124 of the first
unit 125 (see FIG. 16). The number and position of protru-
sion ribs and rib accommodation portions are not limited to
the above examples.

Each of the plurality of second housings 120 may have
different numbers of wire insertion holes 122. However,
embodiments of the present disclosure are not limited
thereto.

The holder unit 127 includes a fixing portion 128 coupled
to a top surface of the casing 121, an extension portion 129
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that extends from the fixing portion 128 in the first direction
A s0 as to be spaced apart from a top surface of the casing
121 by a predetermined gap, and a protrusion portion 130
that is formed at one end of the extension portion 129 and
fastened to the hanging jaw 119. The holder unit 127 is used
so that a combination force of the casing 121 with respect to
the housing fastening hole 118 can be reinforced.

Each of the connection members 140 and 150 may
include a first terminal 140 provided in the first housing 110
s0 as to electrically connect the FFC 200 and the wires 300
and a second terminal 150 provided in at least one of the
second housings 120.

The first terminal 140 and the second terminal 150 may be
formed of a material through which a current flows. The
material for the first terminal 140 and the second terminal
150 includes a copper alloy.

The first terminal 140 may be provided in the body 111 of
the first housing 110 and may include a cable connecting
portion 141, a cover holder 142, and a terminal connecting
portion 143.

The cable connecting portion 141 may be formed at one
end of the first terminal 140 that is in the first direction A,
may be fasted to a bottom surface of the accommodation
space 117, i.e., the slits 113 formed in the base 112, and may
be connected to a lower portion of the FFC 200 inserted into
the accommodation space 117.

The cover holder 142 is formed at one end of the first
terminal 140 that is in the first direction A so as to be spaced
apart from the cable connecting portion 141 by a predeter-
mined gap in a vertical direction. Insertion holes 144 may be
formed in a length direction of the cover 114 so as to
correspond to the position and number of cover holders 142.
The insertion holes 144 prevent rotation of the cover 114
from being limited by the cover holder 142 that fixes the
cover 114 at an upper portion of the cover 114. If, in order
to insert the FFC 200 into the accommodation space 117, the
cover 114 is rotated toward the outer side of the accommo-
dation space 117, the cover holder 142 may be coupled to the
insertion holes 144 and may face the cable connecting
portion 141.

The number of insertion holes 144 may be larger than or
smaller than the number of cover holders 142.

The terminal connecting portion 143 is formed at the
other end of the first terminal 140 that extends from the cable
connecting portion 141 and the cover holder 142 in the
second direction B. In detail, the terminal connecting portion
143 passes through a through hole 145 formed in the body
111 and is exposed into the housing fastening hole 118.

The second terminal 150 may be provided in the casing
121 of the second housing 120 and may include a wire
fastening portion 151 and a terminal coupling portion 152.

The wire fastening portion 151 is accommodated in the
wire insertion hole 122 so as to be in the second direction B
and is electrically connected to the wires 300 inserted into
the wire insertion hole 122. The wire fastening portion 151
may have the shape of an arch so as to surround an outer
circumferential surface of the wires 300 inserted into the
wire insertion hole 122. However, the shape of the wire
fastening portion 151 is not limited to the arch shape.

The terminal coupling portion 152 may extend from the
wire fastening portion 151 in the first direction A and may
include a plurality of fixing pieces 153 through which the
terminal coupling portion 152 can be coupled to the terminal
connecting portion 143 of the first terminal 140. If the casing
121 of the second housings 120 is inserted into the housing
fastening hole 118 of the first housing 110, the terminal
connecting portion 143 of the first terminal 140 passes
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through an opening hole 131 formed in one surface of the
casing 121 in the first direction A and is coupled to the
terminal coupling portion 152. The terminal connecting
portion 143 of the first terminal 140 may be inserted into the
terminal coupling portion 152 of the second terminal 150,
and the plurality of fixing pieces 153 that face an inner side
of the terminal coupling portion 152 may closely contact an
outer circumferential surface of the terminal connecting
portion 143.

FIG. 14 is a perspective view illustrating a binder that
constitutes the connector of FIG. 4, and FIG. 15 is a
perspective view illustrating a state in which the binder of
FIG. 14 is coupled to the second housing.

As illustrated in FIGS. 14 and 15, the connector 100 may
further include a binder 160. The binder 160 prevents the
plurality of second housings 120 coupled to the housing
fastening hole 118 from being separated from each other.

The binder 160 may be coupled to the rear of the second
housing 120 so as to be in the first direction A.

The binder 160 may include an insertion portion 161 and
a support portion 162 that are spaced apart from each other
by a predetermined gap in the vertical direction.

The insertion portion 161 may be coupled to the wire
insertion hole 122 so as to be placed below the second
terminal 150. The support portion 162 may support an outer
circumferential surface of a bottom end of the casing 121 if
the insertion portion 161 is coupled to the wire insertion hole
122. The insertion portion 161 inside the wire insertion hole
122 may support a bottom end of the wire fastening portion
151.

The binder 160 may have a length corresponding to the
number of wire insertion holes 122 formed in the second
housing 120, and the insertion portion 161 may have the
number corresponding to the number of wire insertion holes
122.

FIG. 16 is a perspective view illustrating an operation of
assembling the connector installed at the refrigerator of FIG.
1, in accordance with an embodiment of the present disclo-
sure.

As illustrated in FIG. 16, after the cover 114 is rotated
toward the outer side of the accommodation space 117, the
FFC 200 is inserted into the accommodation space 117 of the
first housing 110 in the second direction B. The wires 300
connected to each electronic component (not shown) are
inserted into the wire insertion hole 122 formed in the
plurality of second housings 120, and the plurality of second
housings 120 are coupled to the housing fastening hole 118
formed in the rear of the first housing 110 in the first
direction A in a state in which the second housings 120 are
laterally coupled to each other. In this case, the FFC 200 in
the accommodation space 117 is coupled to the first terminal
140, and the wires 300 in the wire insertion hole 122 are
coupled to the second terminal 150 having one end coupled
to the first terminal 140. Thus, the FFC 200 and the wires
300 are electrically connected to each other by the connector
100.

A cover (not shown) that surrounds the FFC 200 and the
wires 300 so as to prevent a foaming solution (insulating
material) from permeating and the FFC 200 and the wires
300 from being damaged during a foaming operation, may
be coupled to the connector 100.

The connector 100 may be used to connect not only the
wires 300 and the FFC 200 but also a plurality of FFCs 200.

The connector according to the present disclosure may be
used in a kimchi refrigerator or a heating cabinet that is
manufactured by foaming and filling an insulating material
and a heating material in addition to a refrigerator.

20

30

35

40

45

10

As described above, an FFC is used so that an insulating
material can be uniformly foamed between an inner case and
an outer case, and thus refrigeration or freezing efficiency
can be improved.

A connector including a first housing to which the FFC is
coupled, and a plurality of second housings to which a
plurality of wires are coupled, is used so that a plurality of
cables or wires can be arranged.

Although a few embodiments of the present disclosure
have been shown and described, it would be appreciated by
those skilled in the art that changes may be made in these
embodiments without departing from the principles and
spirit of the disclosure, the scope of which is defined in the
claims and their equivalents.

What is claimed is:

1. A refrigerator comprising:

an inner case that constitutes a storage compartment;

an outer case that is coupled to an outer side of the inner
case and constitutes an exterior; and

a connector that connects a flexible flat cable (FFC) and
wires,

wherein the connector comprises:

a first housing in which an accommodation space is
formed and in which the FFC is inserted;

a plurality of second housings in which a wire insertion
hole, into which the wires are inserted, is formed and
which are coupled to the first housing; and

connection members provided in the first housing and the
plurality of second housings so as to electrically con-
nect the FFC and the wires, and

wherein the connector is installed at the inner case in such
a way that the first housing faces the outer case and the
second housings face the storage compartment.

2. The refrigerator of claim 1, wherein a foaming space in
which an insulating material is filled is provided between the
outer case and the inner case, and

the FFC closely contacts an outer surface of the inner case
so that the insulating material is capable of being
uniformly filled in the foaming space.

3. The refrigerator of claim 1, wherein the first housing

comprises:

a body that constitutes an exterior of the first housing;

a base that extends from the body in a first direction and
has a plurality of slits formed therein; and

a cover that constitutes the accommodation space together
with the base and is rotatably coupled to the body.

4. The refrigerator of claim 3, wherein each of the
connection members comprises a first terminal provided in
the body, and

a cable connecting portion is formed at one end of the first
terminal, is coupled to the plurality of slits, and is
electrically connected to the FFC in the accommoda-
tion space.

5. The refrigerator of claim 4, wherein a cover holder is
formed at one end of the first terminal so as to be spaced
apart from the cable connecting portion by a predetermined
gap, and

insertion holes are formed in the cover in a length
direction of the cover so as to correspond to the cover
holder.

6. The refrigerator of claim 5, wherein, if the cover is
rotated so that the FFC is inserted into the accommodation
space, the cover holder is coupled to the insertion holes and
faces the cable connecting portion.

7. The refrigerator of claim 4, wherein a housing fastening
hole that is opened in a second direction is formed in the
body, and
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each of the second housings comprises a casing that is
coupled to the housing fastening hole and has the wire
insertion hole provided in the casing.

8. The refrigerator of claim 7, wherein the other end of the
first terminal extends from one end of the first terminal in the
second direction so that the first terminal is capable of being
accommodated in the housing fastening hole.

9. The refrigerator of claim 8, wherein each of the
connection members further comprises a second terminal
accommodated in the wire insertion hole, and

the second terminal in the wire insertion hole is electri-
cally connected to the other end of the first terminal that
passes through the casing.

10. The refrigerator of claim 9, wherein the second

terminal comprises:

a wire fastening portion that is accommodated in the wire
insertion hole so as to be in the second direction and
electrically connected to the wires coupled to the wire
insertion hole; and

a terminal coupling portion that extends from the wire
fastening portion in the first direction so that the other
end of the first terminal is capable of being coupled to
the terminal coupling portion, and

a plurality of fixing pieces are provided at the terminal
coupling portion and face an inner side of the terminal
coupling portion so as to closely contact an outer
circumferential surface of the other end of the first
terminal.

11. refrigerator of claim 10, wherein the connector further
comprises a binder that is coupled to the second housings in
the first direction, and

the binder comprises:

an insertion portion that is coupled to the wire insertion
hole; and

a support portion that is spaced apart from the insertion
portion by a predetermined gap in a vertical direction
and supports an outer circumferential surface of each of
the second housings if the insertion portion is coupled
to the wire insertion hole.

12. The refrigerator of claim 11, wherein the insertion
portion in the wire insertion hole supports the wire fastening
portion.

13. The refrigerator of claim 7, wherein a hanging jaw that
protrudes toward an outer side of the body is formed on an
outer circumferential surface of the body corresponding to
the housing fastening hole, and

each of the second housings further comprises a holder
unit that is coupled to the hanging jaw so as to reinforce
a coupling force of the casing with respect to the
housing fastening hole.

14. The refrigerator of claim 13, wherein the holder unit

is coupled to the casing, and

a protrusion portion is formed at one end of the holder unit
in the first direction and is fastened to the hanging jaw.

15. A connector comprising:

a first housing in which an accommodation space is
formed and in which a flexible flat cable (FFC) is
inserted;
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a plurality of second housings in which a wire insertion
hole, into which wires are inserted, is formed and
which are coupled to the first housing;

connection members provided in the first housing and in
the plurality of second housings so as to electrically
connect the FFC and the wires; and

a binder that is coupled to the wire insertion hole formed
in each of the plurality of second housings so as to
prevent the plurality of second housings coupled to
each other from being separated from each other.

16. The connector of claim 15, wherein the plurality of

second housings are laterally coupled to each other, and

a protrusion rib is formed at a side of one of the plurality
of second housings and protrudes toward an outer side
of one of the plurality of second housings, and

arib accommodation portion is formed at a side of another
one of the plurality of second housings so as to be
coupled to the protrusion rib and to be recessed into an
inner side of the another one of the plurality of second
housings.

17. The connector of claim 15, wherein each of the

connection members comprises:

a first terminal provided in the body that constitutes an
exterior of the first housing; and

a second terminal that is provided in a casing that con-
stitutes an exterior of the second housings and electri-
cally connected to the first terminal, and

the first terminal and the second terminal are formed of a
material through which a current flows.

18. The connector of claim 17, wherein the first terminal

comprises:

a cable connecting portion that protrudes in a first direc-
tion and is electrically connected to the FFC in the
accommodation space; and

a terminal connecting portion that extends from the cable
connecting portion so as to be in a second direction that
is different from the first direction.

19. The connector of claim 18, wherein the second

terminal comprises:

a wire fastening portion that is accommodated in the wire
insertion hole and electrically connected to the wires
coupled to the wire insertion hole; and

a terminal coupling portion that extends from the wire
fastening portion so as to be electrically connected to
the terminal connecting portion that passes through the
second housings in the wire insertion hole.

20. A connector comprising:

a first housing comprising an accommodation space to
insert a flexible flat cable (FFC);

a plurality of second housings comprising wire insertion
holes and to couple to the first housing; and

a binder coupled to the wire insertion holes to prevent the
plurality of second housings from being separated from
each other.



